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• Aim	 of	the	 clustering:	 disaggregation	 of	the	 profile	 into	 its	 components	 (such	as	
room	or	device).
• Disaggregation	 is	done	 by	PCA	 decomposition,	 which	 can	be	 improved	 by	using	
the	examples	 from	the	 largest	 cluster	 only.
• To	evaluate	 the	 results	 of	disaggregation,	 we	compare	 the	obtained	 principal	
components	 with	 true	 individual	 average	profiles	 for	appliances/rooms,	 by	
cosine	 similarity.
Examples	 below:	 component	 shown	 in	black	and	 its	 most	 similar	 appliance	 in	 red.
PCA	 comp.1	 - light-plugs-3	 (similarity	 0.912);	
PCA	 comp.2	 - sprinkler	 (similarity	 0.658)
X-axis	=	 time	 (hours),	 y-axis	=	energy	 consumption	 (up	 to	proportionality)
1.	Conformal	Clustering	improves	the	quality	of	disaggregation.
2.	The	advantage	of	functional	data	analysis	as	opposed	to	vector	
data	analysis:	Fourier	smoothing	is	an	important	means	of	
increasing	the	quality:	from	0.495	to	0.534–0.640,	or	from	0.467	to	
0.431–0.550.
3.	With	regards	to	the	level	of	Fourier	smoothing,	K	=	10	is	
preferable	to	K	=	5,	but	there	is	little	difference
4.	For	the	top	five	principal	components,	the	best	result	is	achieved	
when	Fourier	smoothing	with	K=	5	is	combined	with	using	the	
derivative;	this	shows	that	taking	the	derivative	is	a	useful	option	
within	the	functional	data	analysis	approach.
5.	In	almost	all	the	cases,	deleting	the	small	clusters	and	outliers	
show	better	results	than	deleting	only	the	outliers	(omitted	from	
table).	
We	can	conclude	that	a	functional	interpretation	of	data	gives	new	
possibilities	in	data	analysis	that	are	not	achievable	in	vector	
approach,	and	that	conformal	clustering	is	a	useful	pre-processing	
technique.
